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DETAILED ACTION 

1 . This office action is in response to tine correspondence filed on 3/28/2008. 
Examiner acl^nowledges claims 1-4 are canceled. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 5 -8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Keys (US pub no. 2004/0235280 A1) in view of Li (US Patent 7,094,671 B2). 

Regarding claim 5, Keys et al. discloses forming an amorphous layer 202 in a 
region from a surface of a semiconductor region of a first conductivity type to a first 
depth([0020], lines 2-4); by heat treating the amorphous layer at a prescribed 
temperature, restoring a crystal structure of the amorphous layer 202 in a region from 
the first depth 211 to a second depth 202 that is shallower than the first depth so that 
the amorphous layer shrinks to the second depth ([0020], lines 17-23;[0034], lines 3- 
14; [0035], lines 7-11); after the heat treating, forming a first impurity layer of a second 
conductivity type which has pn junction at a third depth that is shallower than the 
second depth by introducing ions into the heat treated amorphous layer ( [0020], lines 
8-16; [0028], lines 1-13; [0036], Iines10-14); activating the first impurity layer ([0037], 
lines 1-6) but fails to teach heat treating the amorphous layer at a prescribed 
temperature without implanting ions into the amorphous layer. 
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However, Li et al. teaclies heat treating the amorphous layer 230 at a prescribed 
temperature without implanting ions into the amorphous layer (column 9, lines 33-40). 
It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify the method for manufacturing a semiconductor device of Keys et al. with heat 
treating the amorphous layer at a prescribed temperature without implanting ions into 
the amorphous layer taught by Li et al. since doing so would increase the mobility of 
holes and electrons in the channel region resulting in a transistor device with a faster 
response time and increased drive current. 

Regarding claim 6, Keys et al. teaches wherein the third depth is in a range of 5 
nm to 15 nm [0031]. 

Regarding claim 7, Li et al. discloses fails to explicitly teach wherein the 
prescribed temperature is in a range of 475°C to 600°C, and the activation of the first 
impurity layer is conducted in a temperature range of 500°C to 700°C. However, Li et 
al. teaches wherein the prescribed temperature is in a range of 750°C or less (column 
9, lines 33-35), and the activation of the first impurity layer is conducted in a 
temperature range of 938.3 °C (column 11, lines 55-60). Since the claimed ranges 
"overlap or lie inside ranges disclosed by the prior art" a prima facie case of 
obviousness exists. In re Werttieim, 541 F.2d 257,191 USPQ 90 (CCPA 1976); In re 
Woodruff, 919 F.2d 1575, 16 USPQ2d 1934 (Fed Cir. 1990) 

Regarding claim 8, Li et al. discloses wherein a pattern of a gate electrode 242 
that is formed on the semiconductor region is non-uniformly distributed on the 
semiconductor region 202 (column 10, lines 60-63). 
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4. Claims 9 & 12 are rejected under 35 U.S.C 103 (a) as being unpatentable in 
view of Yu (US Patent 6,521,502 B1). 

Regarding claim 9, Yu et a! discloses forming a gate electrode 30 on a 
semiconductor region 12 of a first conductivity type (column 4, line 13); forming an 
amorphous layer 25 In a region from a surface of the semiconductor region 12 of the 
first conductivity type to a first depth (fig. 2; column 5, lines 8-9 & lines 31-36); by heat 
treating the amorphous layer at a prescribed temperature, restoring a crystal structure 
of the amorphous layer in a region from the first depth to a second depth that is 
shallower than the first depth so that the amorphous layer shrinks to the second depth 
(fig. 3; column 6, lines 46-48 & 58-59); forming a first impurity layer 20 & 22 (40&42) 
of a second conductivity type (column 4, lines 43-48 & 64-65) which has a pn junction 
at a third depth that is shallower than the second depth by introducing ions into the heat 
treated amorphous layer (column 4, lines 43-48); forming a second impurity layer 50 & 
52 of a first conductivity type which has pn junction 50 & 52 at a level that is shallower 
than the first depth and deeper than the third depth by introducing ions into the heat 
treated amorphous layer (fig. 4; column 6, lines 8-14); and activating the first impurity 
layer and the second impurity layer (column 7, lines 1-6) . While Yu et al. discloses the 
heat treating after introducing ions to produce the layers claimed, the heat treating the 
amorphous layer without implanting ions into the amorphous layer to restore a crystal 
structure was not disclosed. The selection of any order of performing process steps is 
prima facie obvious in the absence of new or unexpected results. In re Gibson, 39 F.2d 
975, 5 USPQ 230 (CCPA 1930) 
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Regarding claim 12, Yu et al. discloses wherein a pattern of a gate electrode 30 
that is formed on the semiconductor region is non-uniformly distributed on the 
semiconductor region 12 (column 5, lines 23-29). 

5. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yu (US 
Patent 6,521,502 B1) in view of Keys (US pub no. 2004/0235280 Al). 

Regarding claim 10, Yu et al. discloses all the claim limitations of claim 9 but 

fails to teach wherein the third depth is in a range of 5 nm to 15 nm. 

However, Keys et al. teaches wherein the third depth is in a range of 5 nm to 15 
nm [0031]. It would have been obvious to one of ordinary skill in the art at the time of 
the invention to modify the method for manufacturing a semiconductor device of Yu et 
al. with the third depth is in a range of 5 nm to 15 nm taught by Keys et al. since doing 
so would produce shallow junction and avoid increase in leakage current. 

6. Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yu (US 
Patent 6,521,502 B1) in view of Li (US Patent 7,094,671 B2) 

Regarding claim 11, Yu et al. discloses all the claim limitations of claim 9 but 

fails to teach wherein the prescribed temperature is in a range of 475°C to 600°C, and 
the activation of the first impurity layer is conducted in a temperature range of 500°C to 
700°C. 

However, Li et al. teaches wherein the prescribed temperature is in a range of 
750°C or less (column 9, lines 33-35), and the activation of the first impurity layer is 
conducted in a temperature range of 938.3 °C (column 11, lines 55-60). Since the 
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claimed ranges "overlap or He inside ranges disclosed by the prior art" a prima facie 
case of obviousness exists. In re Wertheim, 541 F.2d 257,191 USPQ 90 (CCPA 1976); 
In re Woodruff, 919 F.2d 1575, 16 USPQ2d 1934 (Fed Cir. 1990) 

7. Claims 13, 15, & 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Keys (US pub no. 2004/0235280 A1) in view of Li (US Patent 7,094,671 B2). 

Regarding claim 13, Keys et al. discloses forming a gate electrode 508 on a 
semiconductor region 502 of a first conductivity type ([0039], lines 6-7); forming an 
amorphous layer in a region from a surface of the semiconductor region to a first depth 
([00401, lines 1-3 & 10-12) ; forming an insulating sidewall 514 & 516 on a side surface 
of the gate electrode 508 while restoring a crystal structure ([0042], lines 14-16) of the 
amorphous layer in a region from the first depth to a second depth that is shallower than 
the first depth so that the amorphous layer shrinks to the second depth([0020], lines 
17-23;[0034], lines 3-14; [0035], lines 7-11), the restoration of the crystal structure of 
the amorphous layer being caused by heat treatment of a prescribed temperature which 
is conducted during formation of the sidewall ([0042], lines 9-12 &14-16); after the heat 
treating, forming a first impurity layer of a second conductivity type which has a pn 
junction at a third depth that is shallower than the second depth by introducing ions ( 
[0020], lines 8-16; [0028], lines 1-13; [0036], Iines10-14) on both sides of the gate 
electrode 508 in the heat treated amorphous layer ([0043], lines 1-4); activating the 
first impurity layer ([0037], lines 1-6) but fails to teach heat treating the amorphous 
layer at a prescribed temperature without implanting ions into the amorphous layer. 
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However, Li et al. teaclies heat treating the amorphous layer 230 at a prescribed 
temperature without implanting ions into the amorphous layer (column 9, lines 33-40). 
It would have been obvious to one of ordinary skill in the art at the time of the invention 
to modify the method for manufacturing a semiconductor device of Keys et al. with heat 
treating the amorphous layer at a prescribed temperature without implanting ions into 
the amorphous layer taught by Li et al. since doing so would increase the mobility of 
holes and electrons in the channel region resulting in a transistor device with a faster 
response time and increased drive current. 

Regarding claim 15, Keys et al. teaches wherein the third depth is in a range of 
5 nm to 15 nm [0031]. 

Regarding claim 16, Li et al. discloses fails to explicitly teach wherein the 
prescribed temperature is in a range of 475°C to 600°C, and the activation of the first 
impurity layer is conducted in a temperature range of 500°C to 700°C. However, Li et 
al. teaches wherein the prescribed temperature is in a range of 750°C or less (column 
9, lines 33-35), and the activation of the first impurity layer is conducted in a 
temperature range of 938.3 °C (column 11, lines 55-60). Since the claimed ranges 
"overlap or lie inside ranges disclosed by the prior art" a prima facie case of 
obviousness exists. In re Werttieim, 541 F.2d 257,191 USPQ 90 (CCPA 1976); In re 
Woodruff, 919 F.2d 1575, 16 USPQ2d 1934 (Fed Cir. 1990) 

Regarding claim 17, Li et al. discloses wherein a pattern of a gate electrode 
242 that is formed on the semiconductor region is non-uniformly distributed on the 
semiconductor region 202 (column 10, lines 60-63). 
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8. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Keys 
(US pub no. 2004/0235280 A1) in view of Li (US Patent 7,094,671 B2) as applied to 
claim 13 and further in view of Yu (US Patent 6,521,502 B1). 

Regarding claim 14, Keys et al. as modified by Li et al. discloses all the claim 
limitations of claim 13 but fails to teach after the step of forming the first impurity layer, 
forming a second impurity layer of a first conductivity type which has a pn junction at a 
level that is shallower than the first depth and deeper than the third depth by introducing 
ions on both sides of the gate electrode in the amorphous layer, wherein the second 
impurity layer is simultaneously activated in the step of activating the first impurity layer. 

However, Yu et al. teaches after the step of forming the first impurity layer 20 & 
22 (40 & 42), forming a second impurity layer 50 & 52 of a first conductivity type which 
has a pn junction at a level that is shallower than the first depth and deeper than the 
third depth by introducing ions on both sides of the gate electrode in the amorphous 
layer (fig. 4; column 6, lines 8-14 & 16-18), wherein the second impurity layer is 
simultaneously activated in the step of activating the first impurity layer (column 7, 
lines 1-6). It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the method for manufacturing a semiconductor device of Keys et al. 
& Li et al with after the step of forming the first impurity layer, forming a second impurity 
layer of a first conductivity type which has a pn junction at a level that is shallower than 
the first depth and deeper than the third depth by introducing ions on both sides of the 
gate electrode in the amorphous layer, wherein the second impurity layer is 
simultaneously activated in the step of activating the first impurity layer taught by Yu et 
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al. since doing so would form steep junctions, which is desirable for transistors with 
small dimensions. 

Response to Arguments 

9. Applicant's arguments with respect to claims 5-17 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The following references are cited for disclosing related 
limitations of the applicant's claimed and disclosed invention: Zhu et al. (US Patent 
7,247,547 B2) 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LATANYA CRAWFORD whose telephone number is 
(571)270-3208. The examiner can normally be reached on Monday-Friday 7:30 AM - 
5:00 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr. can be reached on (571) 272-1702. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Carl Whitehead Jr./ 

Supervisory Patent Examiner, Art Unit 2813 



/LaTanya Crawford/ 
Examiner, Art Unit 2813 



